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143. Proposed by L. C. WALKER, A. M„ Petaluma High School, Petaluma. Cal. 

Find the area of greatest ellipse that can be inscribed in a given semicircle. 

Solution by G. B. M. ZERR, A. M., Ph. D„ The Temple College. Philadelphia, Pa.; J. SCHEPLER, A. 11., Ha- 
gerstown, Md.; and the PROPOSER. 

Let the equation of the ellipse be 

a *+ ht —*--Vh 

and of the circle, x 2 +(y + iy=r 2 ....(2). 

By eliminating x* from (1) and (2), then writing the condition for equal 
roots, we have 

& 2 =« 8 ~£--(3). 

Required area=:ra&, or say w=a 2 & s = a 4 — (a 6 /V 5 )- Hence for a maxi- 
mum, we get 

A a 6 « 6 . 2r * rrv. ^ 2 l/ 3 ■ 

4a 3 = — ; — , or a 2 = — ^ — . Then the area— — ^ — w s . 

r* 6 9 

Also solved by. J08IAB H. DB VMMOND . 



MECHANICS. 

138. Proposed by W. J. GREENSTREET, M. A., Editor of The Mathematical Gazette, Stroud, Gloucester- 
shire, England. 

A smooth elliptical tube is held in the vertical plane with its major axis inclined to 
the vertical. A particle is projected from the lowest point. Find the pressure on the tube 
at any point and the condition that the pressure may vanish at the highest point. 

Solution by G. B. M. ZERR, A. M.. Ph.D.. Professor of Chemistry and Physics, The Temple College. Philadel- 
phia, Pa. 

The reaction on the tube is given by 

v*/ P =R + X P (d*x/ds* ) -f Yp(d s y/ds* ) =B + X(dy/ds) -f Y(dx/ds) . 

Let the 05-axis be vertical and let y9 be the inclination of the major axis to 
the vertical ; then 

(a 2 sin 2 /J+5 2 cos 2 /S)a; 2 +(a 2 cos 2 /3-|-5 5 sin 2 /9)2/ s +2(a 2 -6 2 )a5«/sin/Scos^=a 2 & i! 

or Ax 2 + By* +2Cxy=a*b !i , is the equation to the tube. 
But a:=rcos0, y=rsm0. 

ab 

.•. r =- 



j/(Acos 8 0+.Bsin 2 0+2(7sin0cos0) 
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aby/2 _«5j/2 

~~ y [A +B+ (A - .B)cos20 + 2.Bsin20] — — W ' 

a&l/2[(A-.B)sin2fl-20cos2fl]ag __ al } /2M0 
ar — ' W " — IP • 

_ 2ab ] /lA !S +B*+2O*+(A !t -B !! )<ios2o+2C(A.+B)sm20] j a 

US — t\v ' u" 

JJ i 

2abFd0 , , . . . .,. 

= =tj — , dy=drs,mQ-\-raos,0d0. 

Now X=-g, r=0. .-. R=v*/ P +g(dy/ds). 
dy_ Hsmo + D S QOS0 v z JL g{Hsm0+D i oos0) 



Agr/> _0(Aa 2 4 A& 2 -a 2 5 2 )l 



When 22=0 and 0=*, v 2 



,/(J. 2 + (7 2 ) a5,/(A 3 + A0 2 ) 

If /9=0, v*=b*g/a; if a=5, t> 2 =a£. 



DIOPHANTINE ANALYSIS. 

92. Proposed by M. A. GBUBEB, A. M., War Department, Washington, D. C. 

Find the sides of integral right triangles when the difference of the legs is given. 
No solution of this problem has been received. 

93. Proposed by the late SYLVESTER BOBBINS. 

Solve and set forth twenty terms in some infinite series of rational parallelopipeds 
following the solid whose edges are 2, 3, 6, and diagonal 7. 

Solution by 6. B. M. ZEBB, A.M., Ph.D., Professor of Chemistry and Physios, The Temple College, Philadel- 
phia, Pa. 

Let x, x+1, x* + x be the edges. Then x i +(x+iy+(x i +xy=(_x i +x 
+ iy. .-. The diagonal— a; 2 +x+l. 

No. x x+1 

12 3 

2 3 4 

3 4 5 

4 5 6 

5 6 7 

6 7 8 

7 8 9 



x 2 +x 


z 2 -fa;+l 
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